HGF regulates the activation of TGF-β1 in rat hepatocytes and hepatic stellate cells.
Hepatocyte growth factor (HGF) ameliorates experimental liver fibrosis through many mechanisms, including degradation of accumulated collagen and decreased expression of fibrotic genes. Investigating an upstream mechanism in which HGF could decrease many fibrotic effectors, we asked whether HGF regulates activation of the fibrotic cytokine transforming growth factor-beta 1 (TGF-β1). Specifically, we tested whether HGF decreases the levels of active TGF-β1, and whether such decrease depends on the predominantly hepatocyte-secreted protease plasmin, and whether it depends on the TGF-β1 activator thrombospondin-1 (TSP-1). With hepatocyte monocultures, we found HGF-induced hepatocyte proliferation did increase total levels of plasmin, while decreasing gene expression of fibrotic markers (PAI-1, TGF-β1, and TIMP-2). With in vitro models of fibrotic liver (HSC-T6 hepatic stellate cells, or co-cultures of HSC-T6 and hepatocytes), we found high levels of fibrosis-associated proteins such as TSP-1, active TGF-β1, and Collagen I. HGF treatment on these fibrotic cultures stimulated plasmin levels; increased TSP-1 protein cleavage; and decreased the levels of active TGF-β1 and Collagen I. When plasmin was blocked by the inhibitor aprotinin, HGF could no longer decrease TGF-β1 activation and Collagen I. Meanwhile, the TSP-1-specific peptide inhibitor, LSKL, reduced TGF-β1 to the same level as in the HGF-treated cultures; combining LSKL and HGF treatments caused no further decrease, suggesting that HGF affects the TSP-1 dependent pathway of TGF-β1 activation. Therefore, HGF can decrease TGF-β1 activation and TGF-β1-dependent fibrotic markers, by stimulating hepatocytes to produce plasmin, and by antagonizing TSP-1-dependent activation of TGF-β1.